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GENERICS

1. The State of the Art of &1 GHz LMDS Technology
A. Analogue LMDS Equipment

The UK is the current leader in developing 41 GHz MVDS equipment. In 1990, the
United Kingdom's Radiocommunications Agency convened an ad hoc group, the 40
GHz MVDS Working Group, to assist in formulating broad plans for the use of a form
of LMDS, called microwave video distribution service CTMVDS™)?,

Based on specifications developed by the 40 GHz MVDS Working Group,
demonstration analogue 41 GHx MVDS equipment has been designed and
manufactured by Philips Microwave. They will initiate production of this equipment
in quantities adequate for distribution to subscribers in mid-1995. GBEC Marconi are
also developing a demonstration system and this will be available in a matter of
weeks. Seg letters from GEC Marconi to Sclentific Generics, dated 28th February 1995
and 12th february 1995 (attached hereto a8 Appendix B). Components for 41 GHz
MVDS also are available from a number of other suppliers such as Dudley Labs,
Farran Technology of Ireland?, Thompseon CSF and RACAL. 3

The current Philips Microwave analogue 41 GHz MVDS receiver unit is based on
direct broadcast sateilite ('DBS") dowrnconverters and employs an extra
downconversion stage. Essentially it consists of & small, low-cost horn antenna with a
high gsin (32 dBj) which eliminates the need for an LNA in the receiver. The antenna
is connected to the first stage of the receiver which downconverts the 41 GHz signal to
a first [F (Intermediate Frequency) of about 12 GHz. The second stage is a standard
DBS downconverter which converts from 12 GHz to an IF frequency of 950-2000
MHz. The second IF is fed directly into a standard commercially available DBS set-

top box.

The existing analogue 41 GHz MVDS transmitter unit consists of four modules each
with eight seperate transmitters, plus one redundant transmitter which is on hot
standby. A separate transmitter is employed for each channel. The PA technology
employed uses MMIC GaAs pHEMT power devices of 23 dBm per channel. By 1996,
transmitter powers of 1 W per channel are projected to be available.

1A list of participants in the UK's current 40 GHz MVDS Working Group is attached as
apperdix A.

#5ea Latter from Farran Technology to Scientific Generics, dated 10th April 1995. (Attached
hereto as Appendix C).

330&\Hudus.d$icmmmnumx‘“@-lzm~ with power outputs of 200
watts. Therefore, production of 41 GHz band components should be easy to accomplish.
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The analogue 41 GHz MVDS system utilises 64° sector coverage antennas (such as a
sector horn), with a gain of about 15 dBi. Under conditions of maximum rain
attenuation, this type of antenna provides a roughly circular coverage with the
transmitter on the circumference. Although four 64° sector coverage antennas are
required in each cell, sector antemnas provide MVDS operators with greater
architectural flexibility than omni-directional antennas. For example, sector antennas
permit the operator flexibility in choosing the transmitter location and utilising
spectrum more efficently because of their higher gain and ability for greater spectrum
reuse in urban areas.

As a member of the 41 GHz MVDS Working Group, 1 was invited to review Philips
Microwave's 41 GHz MVDS demonstration equipment, consisting of a video server,
41 GHz analogue transnitting radio equipment and a standard DBS receiver set-top-
box. The front end 41 GHz MVDS recsiver has a 60 dB attenuation pad in front of the
antenna to stimulate path loss. The line-of-sight path between the transmitter and
receiver was approximately 100 meters. During the demonstration, Philips
Microwave placed two television sets side-by-side; one was connected to the video
server and the other was connected to the raceiver signal. 1 was not able to
distinguish between the picture quality of either signal. If you are interested in
observing a working demonstration of either the Philips Microwave or GEC Marcoru
41 GHz MVDS system in Washington D.C., please let me know.¢

B. Digital LMDS Equipment

in 1954, the United Kingdom Radiocommunicstions Agency reconvened the 40 GHz
Digital MVDS Working Group to develop specifications for digital 41 GHz MVDS
with voice and data return links. Specifications for a digital MVDS system are being
developed in order to provide greater spectral utilisation, better or more stable picture
quality, greater interactive capability (e.g. Video-on-Demard), and more efficient ceil
re-use than analogue 41 GHz MVDS. The proposed digital 41 GHz MVDS design is
likely to be compatible with DBS systems, and will employ MPEG-2 compression
techniques, QPSK modulation and 39 MHz channel spacing. The letter from GEC
Marconi to Scientific Generics dated 12th April 1995 (Attached hereto as Appendix
B), confirms that it are developing a digital system based on these criteria and my
understanding is that Philips Microwave is doing likewise A recent submission from
the RA to the MVDS working group suggests one possible digital MVDS channel plan
besed on the digital ASTRA channel pian. Sgg letter from the RA titled "Possible

4Both GEC Marconi and Philips Microwave have indicated their willingness to demonstrate
this equipment. See letter from GEC Mageoni 1o St¥entific Generics, dated 12th April 1995,
and letter from Philips Microwave to Sclentific Generics, dated 24th Apcil 1955. (Attached
hereto as Appendix B and Apendix D).
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MVDS Channel Plans”, dated 20th Apel 1995 (Attached hereto as Appendix E). This
indicates that a channel specing of 39 MHz could provide 96 channels (of approx 34
Mbits per second) plus 4 return channels, in the 2 CHz available. Given that MPEG-2
compression results in data rates of between 2MBit/s and 6MBit/s for typical
enterainment channels, this will provide the capability for a minimum of 480
programmuming channels in the 2 GHz bardwidth. Philips Microwave is presently
developing a digital 41 GHz MVDS demonstration system and plans to have this
available by late 1995. Philips Microwave expects to begin manufacturing digital
MVDS equipment in late 1996. Sge letter from Philips Microwave to Scientific
Generics, dated 24th April 1995. (Attached hereto as Appendix D). As indicated by
their letter to Scientific Generics, dated 12th April 1995 (Attached hereto as Appendix
B), GEC Marconi expect to have a 40 GHz digital MVDS demonstration system
available by June 1995.

2 Cost Estimate for 41 GHz MVDS Equipment

Based on a recent submission to the RA MVDS Working Group®, the initial cost of a
32 channel (plus 4 on Hot Standby) transmitter unit has been estimated at between
£33,000 (approx $49,000) and £57,000 (approx $85,000). This system as described
above employs a cost penaity (due to PA "Hot Standby”) of 4/32 = 12.5%, which
compares very favourably with the cost penalty of 100% when using a TWTA PA.
This is made possibie by the provision of a seperate MMIC PA for each transmit
channel.

In the same report the initial cost of the Receiver front end unit (including antenna, 2
stage downconverter and excluding indoor set-top box) has been conservatively put
at between £65 (approx $97) and £130 (approx $195). As the market for 40GHz
components further matures it is likely that this will significantly decrease .

a The Status Qutside the United States of Authorisation and Deployment of
LMDS at the 41 GHz and the 28 GHx Bands

In 1990, the 40 countries that comprise the Conference on European Posts and
Telecommunications ("CEPT") adopted a recomenendation that the 41 GHz band
should be allocated domestically to MVDS services. Of these 40 countries, 11 have
already implemented the recommendstion and have allocated the 41 GHz band for
LMDS-type services and 9 countries plan to do so. These countries include: Austria,
Croatia, Czech Republic, Denmark. Finland, Germany, Greece, Hungary, Northern

$ "Microwave Video Distribution Systemns - The 1994 Pasition”, lan Clarke, Philips Microwave,
7th december 1954..
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Ireland, Italy, Liechtenstein, Nethartands, N‘Orwa y, Poland, Portugal, Sweden,
Switzeriand, Turkey and the United Kingdoti. To date, the United Kingdom has
been the most active in deploying 41 GHz MVDS services.

The United Kingdom pertnits the deploytent ¢f MVDS systems pursuant to a local
delivery service ("LDS") franchise awarded through a competitive bidding process by
the Independent Television Commisdian ('TTC™) under the Broadcasting Act of 1990.¢
LDS franchises must serve more thaz 1,000 homes and deliver television and radio
channels over a cable television systein and/or a 41 GHz MVDS system. In the
United Kingdom, MVDS can extend TV service to areas where it is uneconomical for
wire-based cable television systems o provide service. In addition, MVDS can be
utilised to provide 2 way interactive TV service

The franchising process in the United Kingtiom for LDS is summarised below:

a) The ITC advertises a franchise area in which a potential applicant has
expressed in interest to provide IDB service and invites applications,
specifying the frequencies that would be available for MVDS, the closing date
for the receipt of applications, the applitation fee, and the minimum price a
successful applicant would be required to.pay.

b applications are submitted which specify the amount of the cash bid for the
franchise.

) The ITC publishes the names df ocertain Nomtm on the applicants.
@  TheITC will award the franchist o the Highest bidder provided that:
D the bidder meets the ITC's "charadter” qualifications;
i) the proposed telecofnmunications. system is accepable to the

telecommunications licersing authorities, and if appropriate, the
wireless telegraphy bocm auﬂpﬁtia

6 The award of an LDS franchise mvdvuhbunceoftwotothree different licenses,
including:

Y] alocnldehv«ymmucu\npuﬂbydwﬂCundn&eBmdcuhngActoflm
b 3 licerwe for operating a telecommunications system issued by the Department of
Trade and Industry under the telecommunice¥ons act of 1984, and

c) if the service includes the usé of MVDS, ¥ license by the Radiocommunications
Agency under the Wireless Telegraplty Act of 1549.
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i) the ITC is satisfied thist the aﬁﬁicant is financially able to maintain
service throughout the period of the franchise.

iv)  the source of funds for the ventare is not contrary to the grant of the
public interest, and

) exceptional circumstances may be-used o award the franchise to an applicant
other than the highest bidder. Exceptional circumstances relate to the extent of
coverage of the franchise area which any applicant may propose if it is
substantially greater than the area proposed by others.

The ITC document isatbchedinAme.AnLDannd\inmmforlSyeau
from the date when service under the s started, and franchises have a high
level of renewal expectancy. See ITC Document "Local delivery Services - A Guide
for Franchise applicants”™. (Attached hereto as Appendix F).

In 1993, the ITC authorised Burobell to:tuiid and operate and LDS system to provide
both 41 GHz MVDS and cable television services in West Kent, England, in an area
comprised of approximately 97,000 homes and 2,000 businesses. My understanding
is that Eurobell is in the process of ssiting up & number of operational cells. The 41
GHz MVDS equipment is based on the fleld trial system which Philips currently has
in operation in Croyden, England. The UK managing director, Mike Stewart has
described this MVDS Demorstration system in his letter to Scientific Generics, dated
24th April (Attached hereto as Appendix D). Eurobell's commercial 41 GHz MVDS
and cable system will be operational by 1996. The system will use both analogue and
digital technology and will consist of approximately 35 cells, with an average of 1,500
homes per cell. Of the 97,000 homes in the West Kent service area, 57,000 homes will
be served by a wired cable delivery system, 16,100 homes will be served by a 60
channel 41 GHz MVDS delivery system with a wireline backbone ('regional relay”),
and 16,500 homes will be served by a 40 channel 41 CHz MVDS delivery system
(local relay”). Sgg Table A, Eurobell Proposed Services. Eurobell paid £15,000
(approx $22,000) for its franchise and its LDS system will cost approximately 61
million pounds (approx 91 milion dollars) to construct.



F i - -
SERVICE CABLE 1 NVDS

regional MVDS Local
relay Relay
TV - 40+ channels Y Y Y
Interactive TV Y N N
Interactive TV via Y Y Y
BT line -
PC video conf. Y N N
'PC video conf. via Y Y Y
BT line
Voice/Fax mail Y N N
. boxes
Voice/Fax mail Y Y Y
boxes via BT line

* Burobell also is considering oﬁuﬁg innndive services employing the Digital
Buropean Cordless Telecomuniaﬁnu&nndnd.

TABLE A: EUROBRLL PRGPOSED SERVICE

The ITC also has recently solicited bids for other LDS franchises including for the
Midlands, England and the Northern Ireland franchise areas. Sge ITC Press Releases
(attached hereto as Appendix G). Appiicants for the Midlands include three
subsidiaries of Fundy Cable Communications Ltd.: Tamworth Cable Cooununications
Ld: Burton Upon Trent Cable Commwnications Inc: and Hinckley Cable
Communications Ltd. These three comtpanies all initially propose a 40 channel wire-
based television and telephone service. However, they have indicated that they will
utilize digital 41 GHz MVDS technology in order to extend to non-urban areas their
initial service offering for their LDS system and to include additional homes within
their franchise area.

There are two applicants for the Northetn Ireland LDS franchise. The first is NITEL
Lud,, a joint venture between CMI Ltd. and Matav-Cable Systems Media Ltd. CMI
Ltd. has a close relationship with Philips Microwave and currently is involved in a
research consortium seeking project funding from the Comunission of the Europesn
Union to test 41 GHx MVDS. NITEL L. proposes to deploy a LDS system consisting
of cable television and digital 41 GHz MVDS to 98,700 homes and 371,000 homes
respectively. See Table B, NITEL Lid. Roll Out Plans. The digital 41 GHz MVDS
portion of the system will utilize 4 kilometre cells and QPSK modulation.
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Year | 96 | 57 | 98 | 95 | 2000|2001 | 2002 | 2063 | 2004 | 2005

MVDE| 0 | 0 | 0 | 0] 0 0 | o | #K|2ZK|ZK

o — ——

267K |

Cable | 687K | 75K | 56K | 8K | 36K | 59K |%0K | 0 | 0 | ©

TABLE B: NI'TYL LTD. ROLL OUT PLANS

The second applicant for the Nodthem Irelnd LDS franchise is CableComms.
Although CableComms initially plans to deploy a wire-based network, it may utilize
41 GHz MVDS in its system, when available, to serve less populated areas within the

In contrast to the activity surrounding 41-GHY.MVDS services, my understanding is
that only Venezuela and Argentina have authotzed LMDS in the 28 GHz band and
licensed LMDS providers. Although Canada, Mexico and Brazil have authorized
experimental LMDS-like systems at ttve 28 GHz band, these three countries have not
n.chedaﬁmldodaononwhetheroraottoaﬁbutethe%CszandhoLMDS-typc
services.

3. Conclusion : _
As demonstrated herein, the deployosent of analogue and digital 41 GHz MVDS
services at a reasorable cost is readily achievable. Additionally, use of the 41 GHz

band for MVDS is consistent with tbeldom ctnumerom Buropean countries, most
notably the United Kingdom.
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uoxocci»g:ggcaﬂom 40GWG(95)1
February 1995

Notes of the second meeting of the 40GHz Working Group held on
15 December 1994 at 10.30 am in Room 403 waterloo Bridge House.

?r.l.nt H

Mr K Whittingham (Chairwen) RA.
Jacquli Bresnihan ( Secretazry) RA. .

Mr D Toman RA.

Mr A Harris "RA

m D B\llh u_‘j

Mr K Dunk RA

Mr J Connolly RA-

Mr D R&ym “RAG .

Mr R Carver - BT Daborstories

Mr P HOpe GEC Marconi Comms

Mr A Cox Telecential Comms

Mr P Woodward Eurobell

Mr P Marchsnt National Trans Ltd

Mr F Ghasvinian Teladesic Corp

Mr J Ettinger Nynax Cable Coms

Mr T King Mexoury Communications

Mr L Davies ' Cable & Wireless

Mr P Chalmars . BBV Ltd

Mr I Willismeon - Silverstons Electronics
Mz M Hobdan GEC Plessey Ssmioconductors
Mr D Pearce Mazrooni Electronics

Mr R Croll : OFTBL

Mr O'Connell .. OffeAir Electronics

Mr G Heans Y Flaon Microwave Instruments
Mr I Clerke - . philips Research

Mr D Evans PMilips Microwave

Mzr B Joshi Sciantific Generics

Mr T O'Connoll - Sctentific Generics

Mr D Harrison Thomson Consumar EBlectronics
M R Preistel : .

Mz D Sumnex - Congultant

N P Gardiner , 17¢.

Mr A Nitchell Cable Communications Assoc
Mzr A Burke } Cmcultant

Mr D Cowen .

Mr T Phillips Cabh & lurolns Network
Mr G

8ole M‘lm.-op. L‘I‘DV

Apologiu for absence were rm !:h Mr Gibbins, Mr Aldous
and Mr Parry.

X
1. The notss of the last meeting ware approved without
1



APPENDIX B



Marconi

m 0 -
The Greve, Wasren Lane Telephone: 0181-430 3887
Stanmore, Middx. HA? 4LY Fax: 0181.420 3920
England _

FACSIMILE
Relt 4OGH2 MVDS System
Date: 12¢h April 1953 Page 1 of |
Attentient Teddy O'Connell
Company:  Sclentific Gencricy Fax No: 01223 424281
Coples:

From: Deuaid Pearee

Teddy,

In reply o your query { can confivm that we are currently buiiding & demonstration
MVYDS transmitter and reccivers opsrating in the frequency bard 40.5 to0 42.5GHz.
The transmitser is built to the UK specification MPT 550, which hag been adapted by
the UK and other BEC countries for anslogue systems, with an additional digital
capability based on the Astra plan, which uses QPSK modulation at J4Mbits per
sacond, and & channel spacing of I9MHR.

The demonstrator wil! be available on tivg here from fune 1994, Soon aflerwards,
depending on the level of demand, it will be made available for demonstrations offsite
at customer installations. There is no reasda in principle why this should ot includs
the United States, provided tha: the FCC agpreves such a demonstration against the
UK specifieatioa.

Regards,

Al

—

Donald Pearce
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L . F
G-  emm arran
P t h v ' - FRELET AN
==.= technology
To: From:
Teddy ©‘'Connell Brendan Lyons
Farran Technology Ltd.
Ballinco'lig
Cork
lretand
Tel: +353-21-872814
Telefax No.: 00-44-223-434282 Fax: +353.21-873892
Date: ReferencaNow: | No.ufpages: | Cc:
10th April 95| ¢, grejmd Lof 4

REL_40 GHz MVDS

Farran Technciogy have gupplied and are curreatly supplying
components for use in <0 GHE RVDS.

Ragarda,

Mv/\/qms_

Brendan Lyons.

Tleane coutact telelas upstain i medimely i€l e Neges were 1o segrived. Tetcfat Operator's Talephons No.: #353-21-872814 (\'(
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& PHILIPS

FACSIMILE
Philips Elpctronios UK Lid
The Philips Centre Croyden
Tek (:44) 0181 781 8aS?
Bac (s44) 0181 781 8108
To Tekly O'Connell , Fox 01223 424261
Soentific Generics, Cambridge
Fram: M su»m Peages. 1
Date: 24 April 1995 Ret MDS. S8 mm

Subjec  NVDS Demonstration Equipment

Teddy

Thwyouramumwmhmwﬂyddemmmm
owr 42 GHz MVDS systam,

Subject to agreeing detes etc, we could wall Do in & position to male equipmernt
wvailabie o Sclentific Generics.  t would pairt out that my stalf are fully commitied for
the remainder of this year to0 the net (dighal) cheee of cur pragramme and 1 wili net
De able to relesss them o "mary' the demanstration. it foliows that we would need o
trmin scme of your pecpis in its cperation.

Beyond thet, the equipment itesif is relatively stimpie comprising a bank of VCRs, CD-i
players of cameras (we uge these rather than @ “soio server”’), & moduistor bank and
the ranamitter outdoor unll.  FOr demonsiraliors we have used an 8 channai (pius one
hot stand-by) modiule rather than the full 32 (+4) channel iransmitter defined by MPT
1550. Al the receive end we have.a recaiving antenna plus down corverter feeding
a sateilite set-top box ’

This insteliation is cumrertly in mhwnmammm
As noted above, the demonsiration equipmernt is n great demand, bot: intemsily (by
rmy development staff) and for demonstralions to customers, and the key issus will be
aTanNgiNg a converient relaaes pariod.  To this end can you plesse advise when and
for how long you might need the equipmant

Regards
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sible sinpel Plan

Use of the proposed digital ASTRA channe] plan, which has a 39 MHz
co-polar channel spacing, allows a total of 100 channels t0 be accommodated in the 2
GHz of spectrum that is available for MVDS. This assumes interleaving of adjacent
channels, each using alternate antenna polarisations. The centre frequencies that may
be associated with each RF channel can be found in Annex 1.

From this selection of 100 channels, maximum flexibility with regard to
channel grouping is achieved by only using 96. The spectrum occupied by the
remaining 4 channels may be used for 40 GHz back channel return paths if these are
required. It should be noted that differert chatne! spacing may be employed in this
ares of spectrum compared to the rest of the MVDS allocation.

It is suggested that the Best artaingements for return channels, if they
are so employed, is to symmetrically place them at each extremity of the available
spectrum. Using the channel numbering outlinéd in the annex, the spectrum occupied
by channeis 1, 2, 99 and 100 couid be utilised for the return (subscriber to base station)
paths. These two 50 MHz blocks are shown in. Annex 2.

The frequency overigy stnario, Where back channels are provided at a
lower frequency, or even by some otber means, has been suggested as the most
appropriate for digital MVDS in the short to medium term. For future development
however, it may be necessary to have 2 return channel contained within each channel
group. The potential loading of the channel will dictate which type of system is used.
The more use being made of return channels, the greater the number that will be
required, and possibly the greater the bandwidth that needs to be allocated to each.

A 96 channel plan offir's the following alternatives for the channel

grouping:
4 groups of 24 RF channels
6 16
8 12
12 8
16 6
24 4

AsdectlonoftbesecudmbebewdtobemeMuuﬁ:L
is illustrated in Annex 2. The natura of the #hterleaving employed in each of the
channel plans is shown in Annex 3.

The number of RF chaniels made available for each group will need to
bcb‘adonthemm:berofprommmmtmswuhodtompply The data
rate used for the transmission, which iy-itself relsted to the desired picture quality, will
govern the ratio of programme channéls to RE channels. However, there will be a
frequency planning implication resultig from the final selection of number of channels
per channe! group that must not be igadred.
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The more channel groups that are available, the less frequency re-use is
required to cover any given franchise srea. However, this is at the expense of having a
reduced progranuming capacity, that is bandwidth, available per channel group. This
scenario will be the easiest to manage from the frequency planning perspective. Co-
channel stations will now have a grester separttion, so achieving a reduction in the
potential interference.

Conversely to this, the: fewer tie number of channel groups that are
available, then the more difficult tie frequency planning associated with the network
Re-use of any given nndechumduwwrwbngammmumsomamduced
geographical separation between the coxchangel transmissions. There is now an
increased number of programme services, that is bandwidth, available from each
channel group. Applications such a5 video on demand will require large quantities of
programme channels to be available since it effectively requires each of the receivers to
have an individual link from the base station.

There is a further implication tesulting from this scenario however.
Every channel will be used more oftea. Consequently, the probability of a particular
channe! being in use at the boundary of the franchise area will also be increased. This
could prevent use of that channel in-part of the adjoining franchise area. Judicial
planning considerations, such as the oridntation of transmitting antennas, must be used
30 2s to minimjse the effect of transmission over-spill at franchise boundaries.

Having a 100% frequanéy re-use in adjacent cells would be the ideal
frequency planning scenario. However, it is a0t realisable in practice because of the
requirements for protection ratios of ot least 15 - 20 dB. depending on the modulation
and channel coding schemes used, between wanted and unwanted signals.
Geographical and geometric separation will ultimately dictate this minimum re-use
distance, taking into account the spectrum efficiencies that are gained by use of the 64°
sector coverage of the horn antenma- mpuhnﬂ, and the 1° - 2° beamwidth of the
receive antensus.

This distance is alw_ll‘led usiqgclear sky propagation and does not
take into account periods of enhamxied propsgation. Events giving rise to these
phenomena are not as yet quantified, Althéugh they are known to occur. Anomalous
propagation will reduce protection tnargins plmned into the dcvelopment of a
network. The desired avulabxhty of tho service will aiso be a key factor in this

planning.

As networks develop dl-mw, there is likely to be change in the needs
of the service, resulting in & change of téquirements for the channel groups. However,
a total free for all in terms of chamnd grouping srrangemenmts will be totally
unmanageabie from a frequency plansing perspettive. With different frequency groups
in different franchise areas, transmitsica over-gpill could preclude the use of only
certain frequencies from within a growp while Others remam usable. This results in
decreased spectral efficiency and extra complications in frequency planning. However,
a degree of flexibility in channel groupings is desirabie.
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A compromise could therefore e to define two plans for the channel
groups. This would offer the desired flexibility for future development of MVDS

networks, while keeping the number of poxslbﬂmes down to a much more realistic
level.

In considering the choice of dmmcl groups, the question of local
oscillator frequencies also arises. The previcus thinking in the 40 GHz Working
Group, and as espoused in MPT 1550, was that the receiver local oscillator would be
constrained within the 40 GHz band. This would ensure that any emissions would
affect the MVDS service before others. Two local oscillator frequencies were defined
with one at the top and one at the bottom of the band. the particular frequency to be
used is then selected for the channel group being received. This produces a range of
intermediate frequencies tunable within the standard [RD tuning range of 950 to 1950
MHz.

It has been suggested that an alfernative to the in-band local oscillator
would be to use a double conversion procss whereby the first local oscillator
frequency is placed at around 29 to 31 GHz producing a first [F within the tuning
range of a “standard” 11/12 GHz LNB mixer / downconvertor This architecture is
appealing in that existing, possibly lower cost, 29 GHz oscillator technology can be
employed with low cost mass produced LNBs. There is aiso the advantage that the
local oscillator frequency would be below waveguide cutoff frequency therefore local
oscillator emission problems would be eliminated. Examples of how the single and
double conversion receiver frequency- plans cauld be implemented for digital MVDS
using the proposed frequency plan are given in Annex 4.

Television Broadcasting Section
Radiocommunications Agency

20 April 1995



Channe) Paa B ﬁA ﬁ Digitat MVDS Svstems
Chanpel Ceontre

Number

Note:

1
3
]
7
9
1
13
15
17
19
1
P&
a8
27
29

L
e

39822822 Jqa2eeREL2eGRBReS&EE22YEE

Freguency
40.53%00

40.57400
40.61300 -
40.65200

40.69100

20.73000

42.13400 -
43.17300
42.21200
43.28100
43.29000

4232900 .

42 36300
4240700
42.44600

Channed
Number
2

S228BBRENBIFAIIZERLTERRALUEEELRSHREERERY

100

Cestre
Frequency

40,55450
40.593%0
40.63250
40.67150
40.71050
40.74950
40.788350
4082750
40.866%0
40.90550
40.94450
40.983%0
41.022%0
41.061%0
41.10080
41.139%0
41.173%0
41.217%0
4].25650
41.295%0
41.334%0
41.373%0
41.412%0
41.451%
41.49050
41,5295
41.568%0
41.607%0
4]1.64630
41.685%0
41.72450
41.763%0
41.80250
41.841%
41.33050
41919%
41.958%0
41.997%
42.036%0
42.0755%0
42.11450
43.133%
42.192%
42.231%0
42.270%0
42.309%0
42.348%
42.38750
42.426%0
42.465%0

40GWG(95)S

Even numbeeed channels are Horizontally polarised.
0Odd numbered chanoels are Verticaily polarised.
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Aunex 3

Channel Interleaving and Spectrum Reserved for Interactive Back channels

40GWG(95)S

50 M#I!: %‘ILV'DS (fmeh 40 57400 GHz to 42. 42650 GHz 50 MHz
spécirmm O BMN:z Mmdch}ehmnd S " speetruns
reserved for reserved for
IM“M i lﬂ‘““‘lve

| iiii 1]

40.50¢ 40.530 40.3574 405935 M0 61Y 4273875 42407 424265
Gz GHe Ch 3} Ch 4 Chs Ch.96 Ch9? Ch.98
V. Pol. H Pol V. Pol. H. Pol. V Pol H. Pot.

. paths
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42 360

GHz



40GWG(95)5

Channel Group 1 (V.Pol) Ch3toCh49  4057401t041.4710 GHz
Channel Group 2 (HPol) Ch4toCh %0 40 5935 to 41.4905 GHz

Channel Group 3 (VPol)  Ch 5116 Ch.97 415100 10 42.4070 GHz
Channel Group 4 (HPol)  Ch.52 to Ch.98 41 5295 to 42.4265 GHz

Nominal IF range of digital IRD - 950 MHz to 1950 MHz
Singlc Conversion

1st Intermediate Frequency Range Group! = 989.5 to 1886.5 MHz
Group 2 970.0 to 1867.0 MHz

1st Intermediate Frequency Range. Group3-  970.0 to 1867.0 MHz
Group4 989510 1886.5 MHz

DReublc Copversjon

Utilising standard digital satellite U\lﬂ.a 204 stixer / downconvertor:
FSS LNB input range 10.7to 11 7Gx
BSS LNB input range 11.7 to 12.7 GHx

18t Local Osciliator F .

UsingFSSLNB:  Groups 1 &2°39.814 Gz Groups 3 & 4 30.750 GHz
Using BSSLNB:  Groups 1 &2 28814 GRz Groups 3 & 4 29.750 GHz

1st Intermediate Frequency Range. Gboup 1.©  10.7500t0 11.6570 GHz
Using FSS LNB Group 2 10.7795 t0 11.6765 GHz
Group 3 10.7600 10 11.6570 GHz
Group 4 : 10.779510 11.6765 GHz

1st Intermediate Frequency Range. Group 1 11.7600 to 12.6570 GHz
Using BSS LNB Group2 = 11.7795 to 12.6765 GHz
Group¥ ;  11.7600 10 12.6570 GHz
Group 4 - 11.779S to 12.6765 GHz

- FSS LINB 9.75 GHz
BSS LNB 10.75 GHz

2nd Intermediate Frequency Rangs Groups 1 & 3 1010.0 to 1907.0 MHz
Groups 2& 4 10295 to 1926 5 MHz
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